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Amendments to the Claims 

Please amend the claims as follows: 

1 . (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide to form an oxide layer; 
nitridizing the oxide layer to form a nitride layer by exp osure of the oxide layer to a 

plasma mixture of nitr ogen and helium or nitrogen and argon: and 
depositing the dielectric layer onto the nitride layer. 

2. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°C to 

form an oxynitride layer; 

nitridizing the oxynitride layer to form a nitride layer bv exposure of the oxide laver to a 
plasma mixture of nitrogen and helium or nitrogen and argon : and 

depositing the dielectric layer onto the nitride layer. 

3. (original) The method of Claim 2, wherein the step of annealing the polysilicon substrate 
is at a temperature of about 700 to about 750°C. 

4. (original) The method of Claim 1, wherein the polysilicon layer comprises a polysilicon 
selected from the group consisting of doped polysilicon, undoped polysilicon, and HSG 
polysilicon. 

5. (original) The method of Claim 1, wherein the oxynitride layer is about 40 angstroms or 
less. 

6. (previously presented) The method of Claim 1, wherein the oxynitride layer is less than 
1 5 angstroms thick. 
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7. 



(currently amended) A method of forming a dielectric layer, comprising the steps of: 



annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°C to 
form an oxynitride layer; 

nitridizing the oxynitride layer to form a nitride layer by exposing the oxynitride layer to 
a nitrogen-containing gas selected from the proup consisting of a plasma mixture of nitropen and 
helium, and a plasma mixture of nitrogen and argon: and 

depositing the dielectric layer onto the nitride layer. 

8-10. (canceled) 

1 1 . (original) The method of Claim 7, wherein the step of nitridizing the oxynitride layer is 
at a temperature of about 0 to about 900°C. 

12. (original) The method of Claim 7, wherein the oxynitride layer and nitride layer have a 
combined thickness of about 10 to about 40 angstroms. 

13. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide to form an oxynitride layer; 
nitridizing the oxynitride layer to form a nitride layer by exposure of the oxynitr ide layer 

to a plasma generated nitrogen species: and 



depositing a high K dielectric layer onto the nitride layer. 

14. (original) The method of Claim 1 3, wherein the dielectric material is selected from the 
group consisting of tantalum pentoxide, titanium dioxide, barium strontium titanate, strontium 
titanate, barium titanate, lead zirconium titanate, strontium bismuth tantalate, hafnium oxide, 
zirconium oxide, and aluminum oxide. 

15. (original) The method of Claim 1 3, wherein the dielectric layer comprises tantalum 
pentoxide. 
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1 6. (original) The method of Claim 13, further comprising, after the step of forming the 
dielectric layer, annealing the dielectric layer in an oxidizing gas. 

17. (original) The method of Claim 16, wherein the oxidizing gas is selected from the group 
consisting of oxygen, plasma oxygen, ozone, nitrous oxide, and mixtures thereof. 

18. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature less than 800°C to form 

an oxynitride layer; 

nitridizing the oxynitride layer in a plasma generated nitrogen containing gas to form an 
nitride layer; 

depositing a high K dielectric layer onto the nitride layer; and 
annealing the dielectric layer in an oxidizing ambient. 

1 9. (original) The method of Claim 1 8, wherein the step of annealing the polysilicon 
substrate is at a temperature of about 700 to about 750°C. 

20. (original) The method of Claim 18, wherein the oxynitride layer has a thickness that is 
substantially the same before and after the step of annealing the dielectric layer. 

2 1 . (original) The method of Claim 1 8, wherein the oxynitride is about 40 angstroms or less. 

22. (original) The method of Claim 18, wherein the oxynitride layer is less than 
1 5 angstroms. 

23. (currently amended) A method of forming a dielectric layer on a semiconductor 
substrate, comprising the steps of: 

annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°C to 
form an oxide layer having a thickness of about 40 angstrom or less; 
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exposing the oxide layer to a plasma generated nitrogen -containing gas to form a nitrided 
oxide layer; and 

forming a high K dielectric layer over the nitrided oxide layer. 

24. (currently amended) A method of forming a dielectric layer on a semiconductor 
substrate, comprising the steps of: 

annealing a polysilicon substrate in nitric oxide at a temperature of about less than 800°C 
to form an oxide layer having a thickness of about 40 angstroms or less; 

exposing the oxide layer to a plasma generated^ nitrogen -contnining g as to form a nitrided 
oxide layer; 

forming a high K dielectric layer over the nitrided oxide layer; and 
annealing the dielectric layer in an oxidizing ambient; 

whereby the thickness of the nitrided oxide layer after the step of annealing the dielectric 
layer is about 40 angstroms or less. 



25. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
providing a polysilicon substrate; 

heat treating the polysilicon substrate in nitric oxide to form a thin oxide layer over the 
polysilicon substrate; 

exposing the oxide layer to a njasma^enerategL nitrogen containing gas to form a nitride 
layer; and 

forming a high K dielectric layer over the nitride layer. 

26. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
providing a substrate comprising polysilicon; 

forming an oxide layer over the polysilicon substrate by heat treating the polysilicon 
substrate in nitric oxide at a temperature of less than 800°C, such that nitrogen concentrates 
within the oxide layer at an interface between the oxide layer and the polysilicon substrate; 

forming a nitride layer over the oxide layer by exposing the oxide layer to a plasma 
generated nitrogen containing gas; and 
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27. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°C to 

form an oxynitride layer; 

nitridizing the oxynitride layer to form a nitride layer by exposing the oxynitride layer to 

an activated plasma generated nitrogen- containing gas to form a nitrided oxide layer; and 
depositing the dielectric layer onto the nitrided oxide layer. 

28-29. (canceled) 

30. (original) The method of Claim 27, wherein the step of nitridizing the oxynitride layer is 
at a temperature of about 0 to about 900°C. 

3 1 . (original) The method of Claim 27, wherein the oxynitride layer and nitride layer have a 
combined thickness of about 10 to about 40 angstroms. 

32. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide to form an oxynitride layer; 
nitridizing the oxynitride layer in an activated plasma generated nitrogen containing gas 

to form a nitrided oxide layer; and 

depositing a high K dielectric layer onto the nitride layer. 

33. (currently amended) A method of forming a dielectric layer on a semiconductor 
substrate, comprising the steps of: 

providing a substrate comprising HSG polysilicon; 

annealing the polysilicon substrate in nitric oxide at a temperature of about 700°C to 
about 750°C to form an oxide layer having a thickness of about 40 angstroms or less; 

exposing the oxide layer to a plasma generated nitrogen containing gas to form a nitrided 
oxide layer; 
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forming a layer comprising tantalum pentoxide over the nitrided oxide layer; and 

annealing the tantalum pentoxide layer in an oxidizing ambient; 

whereby the thickness of the nitrided oxide layer is about 40 angstroms or less. 

34. (currently amended) A method of forming a dielectric layer on a semiconductor 
substrate, comprising the steps of: 

providing a substrate comprising HSG polysilicon; 

annealing the polysilicon substrate in nitric oxide at a temperature of about 700°C to 
about 750°C to form an oxide layer having a thickness of about 40 angstroms or less; 

exposing the oxide layer to an activated plasma generated nitrogen containing gas to 
form a nitrided oxide layer; 

forming a layer comprising tantalum pentoxide over the nitrided oxide layer; and 

annealing the tantalum pentoxide layer in an oxidizing ambient; 

whereby the thickness of the nitrided oxide layer is about 40 angstroms or less. 

35. (currently amended) A method of forming a semiconductor device above a 
semiconducting substrate having a surface, comprising the steps of: 

forming a nitrided oxynitride layer over a polysilicon substrate by annealing the 
polysilicon substrate in the presence of a nitric oxide at a temperature of about 700 to about 
750°C to form an oxynitride layer, and nitridizing the oxynitride layer in a plasma generated 
nitrogen- containmg gas; the nitrided oxynitride layer having a thickness of about 40 angstroms 
or less; and 

forming a dielectric layer over the nitrided oxynitride layer. 

36. (original) The method of Claim 35, wherein the dielectric material comprises a high K 
dielectric. 

37. (original) The method of Claim 36, wherein the dielectric material is selected from the 
group consisting of tantalum pentoxide, titanium dioxide, barium strontium titanate, strontium 
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titanate, barium titanate, lead zirconium titanate, strontium bismuth tantalate, hafnium oxide, 
zirconium oxide, and aluminum oxide. 

38. (original) The method of Claim 36, wherein the dielectric layer comprises tantalum 
pentoxide. 

39. (original) The method of Claim 36, further comprising, after the step of forming the 
dielectric layer, annealing the dielectric layer in an oxidizing gas, wherein the thickness of the 
nitrided oxynitride layer is about 40 angstroms or less. 

40. (original) The method of Claim 39, wherein the oxidizing gas is selected from the group 
consisting of oxygen, plasma oxygen, ozone, nitrous oxide, and mixtures thereof. 

41. (currently amended) A method of forming a semiconductor device above a 
semiconducting substrate having a surface, comprising the steps of: 

forming a nitrided oxynitride layer over a polysilicon substrate by annealing the 
polysilicon substrate in the presence of a nitric oxide at a temperature of about 700 to about 
750°C to form an oxynitride layer, and nitridizing the oxynitride layer in an activated plasma 
generated nitrogen- containing gas; the nitrided oxynitride layer having a thickness of about 
40 angstroms or less; and 

forming a dielectric layer over the nitrided oxynitride layer. 

42. (original) The method of Claim 41, wherein the dielectric material comprises a high K 
dielectric. 

43. (currently amended) A method of forming a dielectric layer in a capacitor container 
comprising an opening formed in an insulative layer and a lower electrode comprising 
polysilicon formed within the opening, the method comprising the steps of: 

forming an oxynitride layer over the lower electrode by annealing the lower electrode in 
the presence of nitric oxide; 
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nitridizing the oxynitride layer in a plasma generated nitrogen containing gas; and 
forming a high K dielectric layer over the nitridized oxynitride layer. 

44. (original) The method of Claim 43, wherein the step of annealing the lower electrode is 
at a temperature of about 700 to about 750°C. 

45. (currently amended) The method of Claim 43, further comprising annealing the hj gh K 
dielectric layer in an oxidizing ambient. 

46. (currently amended) A method of forming a dielectric layer in a capacitor container 
comprising an opening formed in an insulative layer and a lower electrode comprising 
polysilicon formed within the opening, the method comprising the steps of: 

forming an oxynitride layer over the lower electrode by annealing the lower electrode in 
the presence of nitric oxide; 

nitridizing the oxynitride layer in an activated plasma generated nitrogen containing gas; 

and 

forming a high K dielectric layer over the nitridized oxynitride layer. 

47. (original) The method of Claim 46, wherein the step of annealing the lower electrode is 
at a temperature of about 700 to about 750°C. 

48. (currently amended) A method of forming a capacitor, comprising the steps of: 
forming a first capacitor electrode comprising polysilicon over a substrate; 
forming an oxynitride layer over the first capacitor electrode by annealing the first 

capacitor electrode in the presence of nitric oxide; 

nitridizing the oxynitride layer in a plasma generated nitrogen- containing gas; and 
forming a dielectric layer over the oxynitride layer. 

49. (currently amended) The method of Claim 48, wherein the dielectric material layer 
comprises a high K dielectric material. 

9of31 

MILWAUKEE\I239283.I 



USSN 09/941,827 



Response 



50. (currently amended) The method of Claim 49, wherein the high K dielectric material is 
selected from the group consisting of tantalum pentoxide, titanium dioxide, barium strontium 
titanate, strontium titanate, barium titanate, lead zirconium titanate, strontium bismuth tantalate, 
hafnium oxide, zirconium oxide, and aluminum oxide. 

5 1 . (previously presented) The method of Claim 49, wherein the dielectric layer comprises 
tantalum pentoxide. 

52. (previously presented) The method of Claim 49, further comprising, after the step of 
forming the dielectric layer, annealing the dielectric layer in an oxidizing gas. 

53. (currently amended) A method of forming a capacitor, comprising the steps of: 
forming a first capacitor electrode comprising polysilicon over a substrate; 
forming an oxynitride layer over the first capacitor electrode by annealing the first 

capacitor electrode in the presence of nitric oxide; 

nitridizing the oxynitride layer in an activated plasma generated nitrogen- containing gas; 

and 

forming a dielectric layer over the oxynitride layer. 

54. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate comprising an overlying insulative layer and a container opening 

formed in the insulating layer to an active area on the substrate, and a lower electrode comprising 
polysilicon formed within the container opening; 

forming an oxynitride layer over the lower electrode by annealing the lower electrode in 
the presence of nitric oxide; 

nitridizing the oxynitride layer in a plasma generated nitrogen containing gas; 

forming a high K dielectric layer over the oxynitride layer; and 

annealing the dielectric layer in an oxidizing gas. 
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55. (currently amended) The method of Claim 54, wherein the step of forming the oxynitride 
layer comprises: 

annealing the lower polysilicon electrode in the presence of nitric oxide at a temperature 
of less than 800°C. to form an oxynitride layer having a thickness about 40 angstroms or less. 

56. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate comprising an overlying insulative layer and a container opening 

formed in the insulating layer to an active area on the substrate, and a lower electrode comprising 
polysilicon formed within the container openings; 

forming an oxynitride layer over the lower electrode by annealing the lower electrode in 
the presence of nitric oxide; 

nitridizing the oxynitride layer in an activated plasma generated nitrogen containing gas; 

forming a high K dielectric layer over the oxynitride layer; and 

annealing the dielectric layer in an oxidizing gas. 

57. (currently amended) A method of forming a capacitor in a semiconductor device, 
comprising the steps of: 

providing a substrate with an opening; 

forming a first conductive electrode layer within the opening; the first conductive 
electrode layer comprising hemispherical grain polysilicon; 

forming a thin layer of oxynitride over the first conductive electrode layer by annealing 
the electrode in the presence of nitric oxide; 

nitridizing the oxynitride layer in a plasma generated nitrogen containing gas; 

forming an insulative layer over the oxynitride layer; the insulative layer comprising an 
insulating inorganic metal oxide material; and 

forming a second conductive electrode layer over the insulative layer. 

58. (previously presented) The method of Claim 57, wherein the insulating inorganic metal 
oxide material comprises a high K dielectric. 
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59. (previously presented) The method of Claim 58, wherein the insulating inorganic metal 
oxide material is selected from the group consisting of tantalum pentoxide, titanium dioxide, 
barium strontium titanate, strontium titanate, barium titanate, lead zirconium titanate, strontium 
bismuth tantalate, hafnium oxide, zirconium oxide, and aluminum oxide. 

60. (previously presented) The method of Claim 58, wherein the insulating inorganic metal 
oxide material comprises tantalum pentoxide. 

61 . (currently amended) The method of Claim 57, further comprising, after the step of 
forming the insulating - inorganic metal oxide material insulative layer, annealing the insulative 
layer in an oxidizing gas. 

62. (previously presented) The method of Claim 57, wherein the step of forming the 
oxynitride layer comprises: 

annealing the polysilicon electrode in the presence of nitric oxide at a temperature of 
about 700 to about 750°C. to form an oxynitride layer having a thickness of about 40 angstroms 
or less. 

63-77. (cancelled) 

78. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in nitric oxide to form an oxide layer; and 
annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer; 
wherein upon forming the dielectric layer over the nitridized oxide layer, and exposing 

the dielectric layer to an oxidizing gas, the nitridized oxide layer inhibits oxidation of the 
polysilicon substrate, 

79, (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in nitric oxide to form an oxide layer; 
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annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer; 

and 

forming the dielectric layer over the nitridized oxide layer; 

wherein upon exposing the dielectric layer to an oxidizing gas, the nitridized oxide layer 
inhibits oxidation of the polysilicon substrate. 

80. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in nitric oxide to form an oxide layer; 
annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer; 
forming the dielectric layer over the nitridized oxide layer; and 

exposing the dielectric layer to an oxidizing gas; 

whereupon the nitridized oxide layer inhibits oxidation of the polysilicon substrate. 

81. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in nitric oxide to form an oxide layer; and 
plasma annealing the oxide layer in a plasma generated nitrogen gas to form a layer of 

oxynitride; 

wherein upon forming the dielectric layer over the oxynitride layer, and exposing the 
dielectric layer to an oxidizing gas, the oxynitride layer inhibits oxidation of the polysilicon 
substrate. 

82. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in nitric oxide to form an oxide layer; 
plasma annealing the oxide layer in a plasma generated nitrogen gas to form a layer of 

oxynitride; and 

forming the dielectric layer over the oxynitride layer; 

wherein upon exposing the dielectric layer to an oxidizing gas, the oxynitride layer 
inhibits oxidation of the polysilicon substrate. 
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83. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxide layer having a thickness of about 
40 angstroms or less; and 

annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer; 

wherein upon forming a high K dielectric layer over the nitridized oxide layer, and 
exposing the dielectric layer to an oxidizing gas, the nitridized oxide layer inhibits oxidation of 
the polysilicon substrate. 

84. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxide layer having a thickness of about 
40 angstroms or less; 

annealing the oxide layer in a plasma generated nitrogen gas to nitridize the oxide layer; 

and 

forming a high K dielectric layer over the nitridized oxide layer; 

wherein upon exposing the dielectric layer to an oxidizing gas, the nitridized oxide layer 
inhibits oxidation of the polysilicon substrate. 

85. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxynitride layer having a thickness of about 
40 angstroms or less; 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

forming a high K dielectric layer over the nitridized oxynitride layer; and 
annealing the dielectric layer in an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon substrate. 
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86. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxynitride layer having a thickness of about 
40 angstroms or less; 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; the nitrogen gas selected from the group consisting of nitrogen, ammonia, and 
nitrogen oxides; 

forming a high K dielectric layer over the nitridized oxynitride layer; and 
annealing the dielectric layer in an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon substrate. 

87. (previously presented) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride layer having a thickness of about 40 angstroms or less; 

exposing the oxynitride layer to a plasma source of nitrogen to nitridize the oxynitride 

layer; 

forming a high K dielectric layer over the nitridized oxynitride layer; and 
exposing the dielectric layer in an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon substrate. 

88. (currently amended) The method of Claim 87, wherein the plasma source of nitrogen 
comprises a- m - trogen gas selected-from th e group consisting of nitrogen, ammonia, a mixture of 
nitrogen and helium[,] qi a mixture of nitrogen and argon , and nitrogen oxides . 

89. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxynitride layer having a thickness of less than 
about 15 angstroms; 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; and 
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forming a high K dielectric layer over the nitridized oxynitride layer; 
wherein upon exposing the dielectric layer to an oxidizing gas, the nitridized oxynitride 
layer inhibits oxidation of the polysilicon substrate. 

90. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
thermally annealing a polysilicon substrate in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxynitride layer having a thickness of less than 
about 15 angstroms; 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

forming a high K dielectric layer over the nitridized oxynitride layer; and 
annealing the dielectric layer in an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxygen diffusion into the polysilicon 

layer. 

91 . (currently amended) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride layer; and 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

wherein upon forming the dielectric layer over the nitridized oxynitride layer, and 
exposing the dielectric layer to an oxidizing gas, the nitridized oxynitride layer inhibits oxidation 
of the polysilicon substrate. 

92. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride layer; 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride layer; and 

forming the dielectric layer over the nitridized oxynitride layer; 
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wherein upon exposing the dielectric layer to an oxidizing gas, the nitridized oxynitride 
layer inhibits oxidation of the polysilicon substrate. 

93. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride layer; 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

forming the dielectric layer over the nitridized oxynitride layer; and 
exposing the dielectric layer to an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon substrate. 

94. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
exposing a polysilicon substrate to nitric oxide at a temperature of less than about 800°C 

to form an oxynitride layer having a thickness of less than about 40 angstroms; and 

exposing the oxynitride layer to a plasma g enerated nitrogen gas to nitridize the 
oxynitride layer; 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer; and 
exposing the dielectric layer to an oxidizing gas, the nitridized oxynitride layer inhibits oxidation 
of the polysilicon substrate. 

95. (currently amended) A method of forming a dielectric layer in a capacitor container, the 
capacitor container comprising an opening in an insulative layer and a conductive polysilicon 
lower electrode disposed within the opening, the method comprising the steps of: 

exposing the conductive polysilicon lower electrode to nitric oxide at a temperature of 
less than about 800°C to form an oxynitride layer having a thickness of less than about 
15 angstroms; 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

forming a high K dielectric layer over the nitridized oxynitride layer; and 
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exposing the dielectric layer to an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the conductive polysilicon 
lower electrode. 

96. (currently amended) A method of forming a capacitor, comprising the steps of: 
forming a first electrode over a substrate, the first electrode comprising polysilicon; 
exposing the polysilicon first electrode to nitric oxide at a temperature of less than about 

800°C to form an oxynitride layer thereon having a thickness of about 40 angstroms or less; and 

exposing the oxynitride layer to a plasma generated nitropen gas to nitridize the 
oxynitride layer; 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
exposing the dielectric layer to an oxidizing gas, the nitridized oxynitride layer inhibits oxidation 
of the pel y s ilieo n first electrode. 

97. (currently amended) A method of forming a capacitor, comprising the steps of: 
forming a first electrode over a substrate, the first electrode comprising polysilicon; 
exposing the polysilicon first electrode to nitric oxide at a temperature of less than about 

800°C to form an oxynitride layer thereon having a thickness of about 40 angstroms or less; 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

forming a high K dielectric layer over the nitridized oxynitride layer; and 
exposing the high K dielectric layer to an oxidizing gas; 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon first electrode. 

98. (currently amended) A method of forming a capacitor, comprising the steps of: 
forming a first electrode over a substrate, the first electrode comprising polysilicon; 
thermally annealing the polysilicon electrode in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxynitride layer thereon having a thickness of 
less than about 15 angstroms; and 
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annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
annealing the dielectric layer in an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the polysilicon electrode. 

99. (currently amended) A method of forming a capacitor, comprising the steps of: 
forming a first electrode over a substrate, the first electrode comprising polysilicon; 
thermally annealing the polysilicon electrode in the presence of nitric oxide at a 

temperature of less than about 800°C to form an oxynitride layer thereon having a thickness of 
less than about 15 angstroms; 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

forming a high K dielectric layer over the nitridized oxynitride layer; and 
annealing the dielectric layer in an oxidizing gas, 

wherein the nitridized oxynitride layer inhibits oxidation of the polysilicon electrode. 

1 00. (currently amended) The method of Claim 99, further comprising the step of forming a 
second electrode over the high K dielectric layer, the second electrode comprising a conductive 
material. 

101. (previously presented) The method of Claim 99, wherein the first electrode comprises 
HSG polysilicon. 

1 02. (previously presented) The method of Claim 1 00, wherein the second electrode 
comprises a conductive polysilicon or a conductive metal. 

103. (previously presented) The method of Claim 102, wherein the second electrode 
comprises a conductive metal selected from the group consisting of tungsten, tungsten nitride, 
titanium nitride, and platinum. 
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1 04. (previously presented) The method of Claim 1 00, wherein the step of forming the second 
electrode comprises depositing the conductive material by chemical vapor deposition or physical 
vapor deposition. 

105. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substratej comprising an overlying insulative layer disposed thorcon and one 

or more open i ngs - in - the insulative layer c x tcnding - to the substrate , and a first electrode 

electrode comprising polysilicon an opening exten ding through the insu lative layer to the 
substrate : 

exposing the polysilicon firsLelectrode to nitric oxide at a temperature of less than about 
800°C to form an oxynitride layer thereon having a thickness of about 40 angstroms or less; and 

exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
exposing the high K dielectric layer to an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the polysilieon first electrode. 

106. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate^ comprising an overlying insulative layer dis po s ed - thereon and one 

or more opening s in the insulative layer extending to the -s ub s fra te, and a first electrode 
comprisin g polysilicon d ispos ed over the sub s trate within t he one or more opening s, thcfirst 
electrode comprising polysilicon anopgning extend ing through the insulative laver to the 
substrate : 

thermally annealing the polysilicon first electrode in the presence of nitric oxide at a 
temperature of less than about 800°C to form an oxynitride layer thereon having a thickness of 
about 40 angstroms or less; and 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 
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wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
annealing the high K dielectric layer in an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the p olysilicon first electrode. 

107. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate^ c omprising an overlving insulative layer di sposed thereon and one 

or more opening s in the insulative layer extending to the s ubstrate , and a first electrode 
comprisin g polysilicon disponed over the nuhntrnta within the one or more opening s , the first 
electrode comprising polv -s i - l -i e e n an openin g extending through thejnsulative ja y^rjpjhg 
substrate ; 

thermally annealing the poly s iliee n first electrode in the presence of nitric oxide at a 
temperature of less than about 800°C to form an oxynitride layer thereon having a thickness of 
about 40 angstroms or less; 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

forming a high K dielectric layer over the nitridized oxynitride layer; 

annealing the high K dielectric layer in an oxidizing gas, wherein the nitridized 
oxynitride layer inhibits oxidation of the polysilicon first electrode; and 

forming a second electrode over the high K dielectric layer, the second electrode 
comprising a conductive material. 

1 08. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate compri s ing with an overlving insulative layer disposed thereon and 

o ne or more openings in the insulative lay e r extending to the substrate and an ope ning extending 
through the insulativ e layer to the substrate: 

forming a first electrode comprisin g, polysilicon ov er th e substrate within the opening ene 
or more - openings, the first electrode comprising polysilicon ; 

exposing the polysilicon first electrode to nitric oxide at a temperature of less than about 
800°C to form an oxynitride layer thereon having a thickness of about 40 angstroms or less; and 
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exposing the oxynitride layer to a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
exposing the highK dielectric layer to an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the polysilicon first electrode. 

109. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate comprising with an overlying insulative layer disposed thereon and 

one or more openings in the insulative layer c xtcndine - to the substrate and an opening extending 
through t he insulative layer to t hesub strate: 

forming a first electrode comprising polvsilicon- over the s ubstrate within the opening em 
or more o p enings, the first electrode c o mprising polysilicon ; 

thermally annealing the polysilicon first electrode in the presence of nitric oxide at a 
temperature of less than about 800°C to form an oxynitride layer thereon having a thickness of 
about 40 angstroms or less; and 

annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

wherein upon forming a high K dielectric layer over the nitridized oxynitride layer, and 
annealing the high K dielectric layer in an oxidizing gas, the nitridized oxynitride layer inhibits 
oxidation of the polysilicon first electrode. 

1 1 0. (currently amended) A method of forming a capacitor, comprising the steps of: 
providing a substrate comprising with an overlying insulative layer di s pose d t hereon and 

one or more openings in the - in s ulative layer extending to the sub s tr -a te _and an opening extending 
through the insulative lay er to th e substrate ; 

forming a first electrode comprising polvsilicon over the sub s trate within the opening em 
or more - opening s , the first electrode compri s ing polysilicon ; 

thermally annealing the polysilicon first electrode in the presence of nitric oxide at a 
temperature of less than about 800°C to form an oxynitride layer thereon having a thickness of 
about 40 angstroms or less; 
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annealing the oxynitride layer in a plasma generated nitrogen gas to nitridize the 
oxynitride layer; 

forming a high K dielectric layer over the nitridized oxynitride layer; 

annealing the high K dielectric layer in an oxidizing gas, wherein the nitridized 
oxynitride layer inhibits oxidation of the polysilicon first electrode; and 

forming a second electrode over the high K dielectric layer, the second electrode 
comprising a conductive material. 

111-113. (canceled) 

1 14. (currently amended) The method of Claim 2, wherein the step of nitridizing the 
oxynitride layer is at a temperature of up to about 900°C. 

115. (previously presented) The method of Claim 2, wherein the oxynitride layer and nitride 
layer have a combined thickness of about 10 to about 40 angstroms. 

116. (previously presented) The method of Claim 2, wherein the dielectric layer comprises a 
high K dielectric. 

117. (previously presented) The method of Claim 1 1 6, wherein the dielectric layer comprises 
a high K dielectric selected from the group consisting of tantalum pentoxide, titanium dioxide, 
barium strontium titanate, strontium titanate, barium titanate, lead zirconium titanate, strontium 
bismuth tantalate, hafnium oxide, zirconium oxide, and aluminum oxide. 

1 1 8. (previously presented) The method of Claim 1 16, wherein the dielectric layer comprises 
tantalum pentoxide. 

1 1 9. (previously presented) The method of Claim 2, further comprising, after the step of 
depositing the dielectric layer, annealing the dielectric layer in an oxidizing gas. 
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120. (previously presented) The method of Claim 119, wherein the oxidizing gas is selected 
from the group consisting of oxygen, plasma oxygen, ozone, nitrous oxide, and mixtures thereof. 

121 . (previously presented) The method of Claim 1 19, wherein the oxidizing gas comprises a 
plasma oxygen. 

122. (previously presented) The method of Claim 1 19, wherein the oxynitride layer has a 
thickness that is substantially the same before and after the step of annealing the dielectric layer, 

123. (canceled) 

124. (previously presented) The method of Claim 2, wherein the polysilicon substrate 
comprises HSG polysilicon. 

125. (canceled) 

126. (currently amended) The method of Claim 2, wherein the d ielectric lay e r is formed over 
a polysilicon layer disposed substrate is situated within an opening in an insulative layer. 

127. (currently amended) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, the steps of forming an opening in an insulative layer, and 
forming a - laye - r - o - f the polysilicon substrate as a fill within the opening. 

128. (previously presented) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, the steps of forming the polysilicon substrate over a 
substrate. 

129. (previously presented) The method of Claim 128, wherein the polysilicon substrate 
comprises a capacitor electrode. 
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1 30. (currently amended) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, the step of providing a substrate comprising an overlying 
insulative layer, an opening formed in the insulating layer, and alayerof thg polysilicon 
substrate formed as a fill within the opening. 

131. (currently amended) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, the step of providing a substrate comprising with an 
oyerlying jnsulative layer dis posed thereon and one or more openings in the insulative layer 
extending to the substrate, and a iayer - of the polysilicon substrate ajj^fil^ di s posed over the 
substrate within the one or more openings. 

1 32. (currently amended) The method of Claim 2, further comprising, prior to the step of 
annealing the polysilicon substrate, the steps of providing a substrate comprising an opening, and 
forming the polysili con substrate as a first conductive electrode layer within the opening,, [;] the 
first electrode - lay er- polysilicon substrate comprising hemispherical grain polysilicon. 

1 33. (previously presented) The method of Claim 132, further comprising the step of forming 
a second conductive electrode layer over the dielectric layer. 

134. (currently amended) The method of Claim 133, wherein the second conductiv e electrode 
layer comprises a conductive material metal . 

1 35. (currently amended) The method of Claim 134, wherein the second conductive electrode 
layer comprises a conductive polysilicon or a conductive metal . 

136. (currently amended) The method of Claim 134, wherein the second conducti ve electrode 
layer comprises a conductive metal selected from the group consisting of tungsten, tungsten 
nitride, titanium nitride, and platinum. 
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137. (currently amended) The method of Claim 111 [4-34], wherein the step of forming the 
second conductive electrode layer comprises depositing the ^conductive material by chemical 
vapor deposition or physical vapor deposition. 

138. (previously presented) The method of Claim 2, wherein the dielectric layer comprises an 
insulating inorganic metal oxide material. 

139. (previously presented) The method of Claim 136, wherein the dielectric layer comprises 
a high K dielectric. 

140. (previously presented) The method of Claim 2, wherein the step of annealing comprises 
thermally annealing the polysilicon substrate. 

141-143. (canceled) 

144. (currently amended) The method of Claim 2 [4-41], wherein the plasma source of 
nitrogen comprises a - nitrogen - ga s-s e - ieeted - from - the gr o u p consisting of nitrogen, ammonia, a 
mixture of nitrogen and heliumjYJ pj a mixture of nitrogen and argon , and nitrogen oxides . 




145. (previously presented) The method of Claim 2, wherein the step of annealing forms an 
oxynitride layer having a thickness of about 40 angstroms or less. 

146. (previously presented) The method of Claim 2, wherein the step of annealing forms an 
oxynitride layer having a thickness of less than about 15 angstroms. 

147. (previously presented) The method of Claim 2, wherein the nitridized oxynitride layer is 
effective to inhibit oxidation of the polysilicon substrate. 

148. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°C; 
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nitridizing the annealed polysilicon layer in a plasma generated nitrogen gas to form a 
silicon nitride layer; and 

depositing the dielectric layer onto the silicon nitride layer. 

1 49. (currently amended) A method of forming a dielectric layer, comprising the steps of: 
annealing a polysilicon substrate in nitric oxide at a temperature of less than 800°C; 
nitridizing the annealed polysilicon layer in a plasma generat ed nitrogen gas to form a 

silicon nitride layer; 

depositing the dielectric layer onto the silicon nitride layer; and 

exposing the dielectric layer to an oxidizing gas, wherein oxidation of the polysilicon 

layer is inhibited. 

1 50. (previously presented) The method of Claim 2, wherein the nitride layer is about 5 to 
about 1 5 angstroms thick. 

151. (previously presented) The method of Claim 2, wherein the oxynitride layer and the 
nitride layer have a combined thickness of about 10 to about 30 angstroms. 

152. (previously presented) The method of Claim 2, wherein the step of nitridizing comprises 
exposing the oxynitride layer to a remote plasma source of nitrogen. 

153. (previously presented) The method of Claim 2, further comprising saturating the 
dielectric layer with oxygen. 

154. (previously presented) The method of Claim 153, wherein the step of saturating 
comprises subjecting the dielectric layer to an anneal in the presence of an oxidizing gas, 

155. (previously presented) The method of Claim 1 54, wherein the oxygen anneal comprises 
annealing with one or more of oxygen, plasma oxygen, ozone, and nitrous oxide. 
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156. (previously presented) The method of Claim 2, further comprising depositing a 
conductive material over the dielectric layer. 

157. (previously presented) The method of Claim 156, wherein the conductive material is 
selected from the group consisting of doped polysilicon, tungsten, tungsten nitride, titanium 
nitride, and platinum. 
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